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[Abstract]

PROBLEM TO BE SOLVED: To provide a gap forming method and device for a

liquid crystal display panel having gap accuracy of a uniform finish.

SOLUTION: A pair of glass substrates 1 opposed to each other across a panel

20 seal 10 consisting of a UV curing resin are placed on a surface plate 2 and a

chamber 8 is installed onto the glass substrates 1. An in-chamber

pressurizing section 4 which is a hermetic space is formed across a chamber

seal 9 within the chamber 8 and this in-chamber pressurizing section 4 is

filled with high-pressure air, by which the glass substrates 1 are evenly thrust



and the gap of the panel seal 10 is formed. The panel seal 10 is irradiated in

this state with UV rays 6 from a UV lamp 5, by which the panel seal is cured

and the gap of the panel seal 10 of the liquid crystal panel is uniformly

finished.



[Claim(s)]

[Claim 1] A method for forming a gap of a liquid crystal display panel,

which is characterized in that a pair of glass substrates face each other with

a panel seal having an ultraviolet ray hardening property being sandwiched

5 therebetween, a predetermined plate is contacted to one side of a pair of

glass substrates, a predetermined gap is formed between a pair of glass

substrates by pressure of air from one side, and a hardening process is

performed by illuminating ultraviolet rays into a panel seal having said

ultraviolet ray hardening property under the state.

10 [Claim 2] The method for forming a gap of a liquid crystal display panel

as set forth in the claim 1, a buffer member is arranged between the

predetermined plate and the pair of glass substrates.

[Claim 3] A device for forming a gap of a liquid crystal display panel,

which is characterized in that it is composed of a predetermined plate for

15 mounting a pair of glass substrates with a panel seal having an ultraviolet ray

hardening property being sandwiched therebetween, a chamber having a

pressure means using air and arranged on the pair of glass substrates, and

an ultraviolet ray illumination means for illuminating and hardening a panel



seal having an ultraviolet ray hardening property, wherein said pressure

means of the chamber applies pressure to said pair of glass substrates,

thereby a predetermined gap is formed between said pair of glass substrates,

and a hardening process is performed by illuminating ultraviolet rays into a

5 panel seal having said ultraviolet ray hardening property under the state.

[Claim 4] The method for forming a gap of a liquid crystal display panel

set forth in the claim 3, a buffer member is arranged between the

predetermined plate and the pair of glass substrates.

A



[Title of the Invention]

A METHOD AND DEVICE FOR FORMING A GAP OF AN LIQUID CRYSTAL

DISPLAY PANEL

[Detailed Description of the Invention]

[Field of the Invention]

The present invention is related to a method and device for forming a

gap of an liquid crystal display panel, wherein a predetermined gap is formed

between said pair of glass substrates, and a panel seal is hardened.

[Description of the Prior Art]

In the past, as a method for forming a gap, a gap of a seal is formed by

applying an pressure corresponding to a pressure difference between a

vacuum and atmosphere. Then, a pair of opposing glass substrates are put

into a transparent envelope and vacuum-packed with a panel seal having an

ultraviolet ray hardening property being sandwiched therebetween.

Below, a conventional method for forming a gap will be explained with

referring to FIG. 3 and FIG. 4. As is shown in FIG. 4, a pair of glass substrates

1 faces each other with a panel seal 10 being sandwiched therebetween. As is

shown in FIG. 3, they are put into an envelope 12 of a vacuum pack and the



inside is made to be vacuum state. Therefore, a seal is formed on a pair of

glass substrates by applying an pressure corresponding to a pressure

difference between a vacuum and atmosphere. Under the state, the gap is

mounted on the predetermined plate 2, and a panel seal having said

5 ultraviolet ray hardening property is hardened by illuminating an ultraviolet

ray by UV lamp 5.

[Problem(s) to be Solved by the Invention]

But, according to the conventional method, when forming a gap

between a pair of glass substrates 1 by a panel seal 10, since a pressure

10 amount required for forming a gap is calculated based upon a pressure

difference between a vacuum and atmosphere, there was a problem that it is

difficult to control vacuum level of a vacuum pack or fine pressure change

under the vacuum-pack state, and to form an uniform gap.

The object of the present invention is to provide a method and device

15 for forming a gap of an liquid crystal display panel which can form an

uniform gap.

[Means for Solving the Problem]

In order to accomplish above-mentioned objects, the present

invention provides a method for forming a gap of an liquid crystal display



panel, which is characterized in that a pair of glass substrates face each

other with a panel seal having an ultraviolet ray hardening property being

sandwiched therebetween, a predetermined plate is contacted to one side of

a pair of glass substrates, a predetermined gap is formed between a pair of

glass substrates by pressure of the air from one side, and a hardening

process is performed by illuminating an ultraviolet ray into a panel seal

having said ultraviolet ray hardening property under the state.

Further, the present invention provides a device for forming a gap of

an liquid crystal display panel, which is characterized in that it is composed

of a predetermined plate for mounting a pair of glass substrates with a panel

seal having an ultraviolet ray hardening property being sandwiched

therebetween, a chamber having a pressure means using an air and arranged

on the pair of glass substrates, and an ultraviolet ray illumination means for

illuminating and hardening a panel seal having an ultraviolet ray hardening

property, wherein said pressure means of the chamber pressures said pair of

glass substrates, thereby a predetermined gap is formed between said pair of

glass substrates, and a hardening process is performed by illuminating an

ultraviolet ray into a panel seal having said ultraviolet ray hardening property

under the state.



According to a method and device for forming a gap of an liquid

crystal display panel, an uniform pressure is applied on the glass substrate

by pressing an upper side of a pair of glass substrates mounted on a

predetermined plate by a pressure of a pressure means using an air, and thus

5 a predetermined gap is formed between a pair of glass substrates. Under

the state, an uniform gap can be formed by illuminating a panel seal with

ultraviolet rays, and hardening.

[Embodiment of the Invention]

Below, the embodiment of the present invention will be explained in

10 detail with referring to the drawings.

(First embodiment)

FIG. 1 is a drawing of a method for forming a gap using a gap forming

device of a LCD panel according to the first embodiment of the present

invention. 1 is a pair of glass substrates, 2 is a predetermined plate, 3 is an

15 UV mask, 4 is a pressure means of a chamber, 5 is an UV lamp, 6 is an

ultraviolet ray, 7 is a Pyrex(a registered trademark), 8 is a chamber, 9 is a

chamber seal, and 10 is a panel seal.

The operation of a gap forming device having above-mentioned

structure will be explained. First of all, as is shown in FIG. 1, a pair of



opposing glass substrates 1 are mounted on the predetermined

predetermined plate 2 with a panel seal 10 having an ultraviolet ray hardening

property being sandwiched therebetween, and a chamber 8 is arranged on

the pair of opposing glass substrates 1. A pressure means 4 which is a

5 tightly closed space is formed with a chamber seal 9 being sandwiched in the

inner side of a chamber 8. The pair of opposing glass substrates 1 is pressed

uniformly by filling an air into the pressure means 4
,
thereby a panel seal is

formed. Then, under the state, an uniform gap of a panel seal 10 of an liquid

crystal panel can be formed by illuminating ultraviolet rays with an UV lamp 5,

10 and hardening a panel seal 10 having an ultraviolet ray hardening property.

At this time, standard brightness of the predetermined plate requires a

precision corresponding to below 1/10,000mm.

(Second embodiment)

FIG. 2 is a drawing of a method for forming a gap using a gap forming

15 device of a LCD panel according to the first embodiment of the present

invention. Those parts which are denoted by same reference number of the

FIG. 1 represent same parts, and ii is a buffer member.

The difference between the embodiment 1 and 2 is as follows. A buffer

member 11 is arranged between a pair of opposing glass substrates 1, and



the predetermined plate 2. In this way, an uniform gap of a panel seal 10

can be formed without being affected by the intensity of standard brightness

of the predetermined plate 2.

Further, in connection with the buffer member 11, a glass(the surface

precision : below 1/10,000mm, a thickness : 1 -1.5mm) is used as a material

having a high hardness. A rubber(a thickness : 0.5-1 .0mm, a Teflon(a

registered trademark), and a sheet(a thickness : 0.5 -1.0mm) are enumerated

as the elastic materials.

[Effect of the Invention]

As described above, according to the present invention, a pair of

glass substrates is formed such that they face each other with a panel seal

having an ultraviolet ray hardening property being sandwiched therebetween,

a predetermined plate is contacted to one side of a pair of glass substrates, a

predetermined gap is formed between a pair of glass substrates by pressure

of the air from one side, and a hardening process is performed by

illuminating an ultraviolet ray into a panel seal having said ultraviolet ray

hardening property under the state. Therefore, an uniform gap of LCD panel

can be formed.

Further, an uniform gap of LCD panel can be obtained by arranging a



buffer member between the predetermined plate and a glass substrate, with

eliminating the influence of a standard precision of a predetermined plate.



[Description of Drawings]

FIG ? 1 is a drawing showing a structure of a gap forming device of a

LCD panel according to the first embodiment of the present invention.

FIG. 2 is a drawing showing a structure of a gap forming device of a

LCD panel according to the second embodiment of the present invention.

FIG. 3 is a drawing showing a structure of a gap forming device of a

LCD panel according to the prior art.

FIG. 4 is a drawing showing a structure of a panel seal on the glass

substrate.



(w>H*www <jp> <12> & M *|# fft & (a) wmttm&mtt
#^2002-341356
(P2002-341356A)

(43)&HB ¥l£l4*FllJ327B (2002. 11.27)

F I f-?3-F-(##)

G0 2F 1/1339 5 0 5 2H0 8 9

(5i)inta.' mm^
G0 2F 1/1339 5 0 5

(21)fflK#*t &K2001 - 149014( P2001 -149014) (71)USA 000005821

(22)fflfiSB ¥t£l3¥ 5 n 18B (2001. 5. 18) ARj»n«mA?Raioo6Sia
(72)$ffl% m *

AE^n**A*n*l006*ffi &T«S8

(72)&W# Mm
*.mnM<t>*&mvxmm isms

(74)ftSA 100112128

F^-A(^#) 2H089 NA39 NA44 NA56 NA60 QA14

(54) sgs«^/i*;Ko^v!/^ric*i*Rr;-effiSti

(??) [mm

-;H -y its. -f-LT. -£<7>*USeo

)V 1 0CO^ yT#%-£tt±tf£>*U

.

2.JE*



!(2) 002-341 356 (P2002-ch-56

ft<r>tiyxmfeft$)%-£. mi--n<r>lj7ZW8.<?>-

UeMtzBMZ^X&kttlz. m<r>mfrhx.T-lz

* >yyzmfo l , *<nvm£m^xmimmmm?>

mm. 3 1 mmmmw*ji<i/-ivzw^x-n

<ni}yxmwLkizwm.§fixr- tcx hme^s

Mzmmmixmt^immmm^t
mtrtw^-niMm-mzii ^mi-nwyxmsi.
zms.Lxmi-n<n^yxmm^zm^.<r>^* yn
b&i. znm^tz^xmiimvkmtt^mzi: o m
mmy&mt&wu^i'-Mzm&zmMLxmit

nmm] 3mt#yzmsi.t<vmzM®mmi

^•yTjf^gs.

[000 13

h-ft<r>Jjyxmmm%.<r)** •yTZBi&VX'S*
)Vis-)VimtZ^hmMttrt*lV(r>*?*r -y 7Bffc?i

mBafzmmzmh.
[0002]
imkomi'i ft*. z<m<7)*c\'y7Bfo%&t lx

m#yxmiiMWj:$klzMiXm&-t-y7?Z> Z

1

yy-ZBfoi. %<nw&<»$%mm*%xxt^)i,is
-^eymtZftiX^tz.
[0003] &.Tlzm%(D*t a- -y 7Bf8.-%miZ~?\, iX s

113, m4X7rsUz£ot,z. -
*tO;#7Xg« 1 Wtz-fri/-)V 1 0 *&A,XMft%

03co«kac SSA'y^cogl 2^c:AiXTrt

>y7-|-^j£1-|>. <eottJg<D2iSu 5t«2±£S!mU
uv^yrsfcj: vrnmezmtthztx-mim

[0004]

mL\ffi<r>*?*-y7*Bfcthmz, g£fc*mEOE
flfcfc J: ot^rt^ 7BtfUzm%lvEM.t:'&l Xdlz
LX^&tmb. S2a'7^^ST-g^KE^^SL
£9. «£^y?<9K£J£otJi8#iiL<. fez-^r^-v

•y7<0J&£#»U >t V d KS*{* ^> .

[0005] *milt. ±f£(^^im*£8l&U fe)

-Sr^r-v •y7(T)BmiX'%S^f^^/l^-v 77
m^&^^g^istt-ri, .r b z aw t-r&

.

[0006]

Mz . -y ffitt s

^XhttMz, m(OMfrt,JiT-t,ZJ:'>XEJjZfr

VXmt-tt<ntiyXWfcfflim%<r)** -y 7ZB®.
u zcovtmiz&^xmzmmmimco'-twui'--

n

<,zmm$:msLx®itz-£&z\tz%imt-f&t><7)X'

t 0 0 0 7 ] it:. *^o?ga
BB^y^^cy)=5f^ >y7*

Bfmmt. mtmim<?>'**>vi/-i\'*m.x'n$\
Zittz-notfyxmmtimt&mLt. tm^tck
-n<r>tiyx*8LtfcI£S$ftx7-K J: htaE^m

omzmmwmw^v^-ivuzmmz*mlx

[0008] ±Jtt9t?mMW&&'<*A*)<*-* -y7"B

mmx/mmzxtitf. %.mz®Lsztitz-ttWy
xmK<v±fr^T-tziz>iim&mm^xM£t*>

x, -ttnmmizfftfen^'yTi/Wti&ixh. %l
x . znw&x'y :s-Mzmm*miLxmtz
£h<nx\ v7**%-{ctt±tf& z\ t tfX'Z h .

[0009]

x. mzmLixnmizimtz.
[ooio] im&coBB i > m i *mx?&m<7)

v^^-v -yrmis^m^uc i><?>x\ 1 \&-n<r>rty

XWSL. 2I4JEK» 3liUV ?X? % 4J±^-

^y^-rtiPEas. 5iiuv (^n) 6{iSl

9{if-A-w\*-^-;P, 1 OktA*;^-;UT'J>

I),

[0011] fcitOJ: 3 JCflWiS^-f >y?Bmm).Z
^X. «T*^)»fl!3feRWt4. S«2^±



!(3) 002-34 1 356 ( P 2 0 0 2 -ch<G5 6

)Wy-)V 1 0 £i&CT^fi$ 1 £

ix^msmx-hh+*vi<-rtaoBE« 4 tfjg&s tut

[0 0 1 2] £«<7)S?fflffi£til/1 0, 0 0

OmmlilT^Jg$r^fc-rs.
[0013] (£ffi«»gJI2 ) 0214. #«i*03!lt«>

^©2 tcfcttSilHI*j^*rt'«Mf* -y 7BimiW$:m
Wz*fvvTBf8.lTm$:*LtzhC0X\ HlfcR-flrf-

<*>t><&tiP9-*>fc«o**u 1 ui««trc»

[ 0 0 1 4 ] 0 1 <Dmm<mm 1 fcnai^uL $e«2
t^xsti tamzwmti 1 fcaau^fc-ca
0. dOidl;:, £fi2*>±fc8«ttl l£Aftl>,rfc

tcj: ««2c7)^m$cO»S<O^SW^N-^^
1 0 tfWf-v y T£«3-£tt±tf£ £ fc &

.

[0015] =SnIo. tff^l 1 ti. ®S«ftV^It L
Tli#5X (^ffi^JKl/10, OOOmmtlT. 5*
1-1. 5mm) mm?*. *>M^i, W*tt<0*6
»«t UT{4d"A («JS4 0ULh. Ji^O. 5-1. 0

mm) 3b$oiif7ny (SiiiSfO h (/f^0.

5-1. 0)#ttJBTS*.
[00 16]

^X&ttUz, ffi^ffirt^xr-tcJoTffi**^

SSWUTflMkS-frSikCJ: 1). aft**/**/**)**
>y7-£%-£tt_BfS C t tfX-% h .

[0017] tt:. •mim^wsib^zwmm

7 rtt±# o i t I.

.

[HI] **»*>Sditf»B» 1

^•vyr^jSHfi<Offi«0
[02 ] #3Si#0^^®2fcfcl7SiMW^t*A'

[03 ] fe*mizii{imikm;>U^cr)*i-A>-vTBf8.

[04 ] #7X^rtW\'*/l^wU9;ftj£0

1

2 5g«

3

4 f-v yyN'-rtJnffigp

5

6

7 )M\s»/?X
8 ftWt-
9 f-vyA—is—)V

10 /tJM<^-/W

11 mm
[01] [02] [04]



!(4) 002-341356 (P2002-01656

[03]


